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DISPLAY SCREEN MANAGEMENT UNIT 

5 TECHNICAL FIELD 

[0001] The present invention relates to a display screen 
management unit which switches and displays a plurality of screens . 
More particularly, the present invention relates to a display 
screen management unit which can reduce a screen resource required 
10 to switch screens and simultaneously display a screen before 
transition and a screen after transition. 

BACKGROUND ART 

[0002] The term "screen" refers to information itself which 
15 is displayed on a display, but not to a display part (display) , 
such as an LCD, liquid crystal, or the like. In other words, the 
screen is a unit which indicates a set of window instances which 
interact with a user. The term "screen resource" refers to a 
resource required to display a specific screen on a display. The 
20 screen resource is generated by a screen generating process and 
is discarded by a screen discarding process. 

[0003] There is, for example, a conventional display screen 
management unit of switching and displaying a plurality of screens, 
that generates screen resources for all possible screens which 
25 can be displayed by a system when the system is started up. Such 
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a display screen management unit switches and displays a plurality 
of screens in sequence by selecting screen resources to be switched 
from all screen resources which are generated when the system is 
started up. 

5 [0004] However, since such a display screen management unit 
generates all screen resources when the system is started up, there 
are problems, such as a long time required to start up the system, 
a large size of memory required to store the generated screen 
resources, and the like. Therefore, the conventional display 

10 screen management unit needs to have a memory (e.g., a RAM or a 
flash memory) which can store the generated screen resources, or 
needs to store screen resources which cannot be stored in a memory 
into an external storage device, such as a hard disk or the like. 
If a screen resource is stored in a hard disk, swapping highly 

15 frequently occurs between the memory and the hard disk when screens 
are switched, so that screen switching is disadvantageously slowed, 
or the like. 

[0005] In order to solve such a problem, Patent Document 1 
discloses a display screen management unit which reduces a screen 

20 resource required to switch screens to effectively use a memory 
area. The conventional display screen management unit uses a 
screen flow diagram (see FIG. 19) in which currently displayed 
screens are associated with all possible screens which can become 
transition destinations (hereinafter referred to as all transition 

25 screens) , to previously generate screen resources of all transition 



V 



screens. When a screen is transitioned, a screen resource which 
is actually transitioned is selected from screen resources for 
all transition screens and is displayed, and screen resources which 
are not selected are discarded. Thereby, the conventional display 
5 screen management unit reduces a screen resource required to switch 
screens to effectively use a memory area, and prevents occurrence 
of swapping or the like to shorten a response time when switching 
screens . 

[Patent Document 1] Japanese Patent Laid-Open Publication No. 
10 9-97158 



DISCLOSURE OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0006] However, the conventional display screen management 
15 unit also discards a screen resource displayed before transition 
as a screen resource which is not selected as a transition 
destination (switching target) . Therefore, the conventional 
display screen management unit cannot display a screen before 
transition (pre-transition screen) in the background of a screen 
20 after transition (post-transition screen) , a display area of a 
display in which a post-transition screen is not displayed, or 
the like. In other words, the conventional display screen 
management unit cannot simultaneously display a pre-transition 
screen and a post-transition screen (i.e., a switching target 
25 screen) . 



[0007] Therefore, an object of the present invention is to 
provide a display screen management unit which can reduce a screen 
resource required to switch screens, and can simultaneously display 
a pre-transition screen and a post-transition screen. 

SOLUTION TO THE PROBLEMS 

[0008] The present invention is directed to a display screen 
management unit of switching and displaying a plurality of screens 
on a display by screen transition . To achieve the above-described 
object, the display screen management unit of the present invention 
comprises a saving section of saving screen information about the 
plurality of screens, an instruction section of providing an 
instruction to switch a currently displayed screen in response 
to an external request, a screen control section of controlling 
a display on the display in accordance with the instruction from 
the instruction section, and a screen discard determination section 
of comparing the currently displayed screen with a switching target 
screen indicated by the instruction section based on the screen 
information saved in the saving section, to determine whether or 
not the currently displayed screen is discarded. When the screen 
discard determination section determines that the currently 
displayed screen is discarded, the screen control section discards 
information about the currently displayed screen from the saving 
section . 

[0009] The saving section can include a screen resource saving 



section of saving a screen resource for a screen to be displayed 
on the display. Preferably, when instructed to switch screens 
from the instruction section, the screen control section generates 
a screen resource for the switching target screen, and saves the 
generated screen resource into the screen resource saving section, 
and requests the screen discard determination section to determine 
whether or not the currently displayed screen is discarded. 
[0010] The saving section can include an initial screen 
information saving section of saving initial screen information 
which prescribes initial screen information, and a screen 
information saving section of saving the currently displayed screen 
information and the switching target screen information. 
Preferably, when providing an instruction to switch the currently 
displayed screen, the instruction section reads out initial screen 
information about the switching target screen from the initial 
screen information saving section, and notifies the screen control 
section of the read initial screen information . The screen control 
section saves the notified initial screen information as the 
switching target screen information into the screen information 
saving section. 

[0011] When the screen discard determination section 
determines that the currently displayed screen is discarded, the 
screen control section may discard a screen resource for the screen 
determined to be discarded, from the screen resource saving section . 
When the screen discard determination section determines that the 



currently displayed screen is discarded, the screen control section 
may discard screen information about the screen determined to be 
discarded, from the screen information saving section. 

[0012] Preferably, when the whole or a part of the currently 

displayed screen is displayed simultaneously with the switching 
target screen, the screen discard determination section determines 
that the currently displayed screen is not discarded, and when 
the currently displayed screen is completely hidden by the 
switching target screen, the screen discard determination section 
determines that the currently displayed screen is discarded. 

[0013] The screen information includes information indicating 

a screen size. In this case, the screen discard determination 
section can use the screen size indicating information included 
in the screen information to determine whether or not the currently 
displayed screen is discarded. 

[0014] The screen information includes information indicating 
a screen position. In this case, the screen discard determination 
section can use the screen position indicating information included 
in the screen information to determine whether or not the currently 
displayed screen is discarded. 

[0015] The screen information includes residence information 
indicating whether a screen is resident or non-resident. In this 
case, when it is determined based on the residence information 
included in the screen information that the currently displayed 
screen is resident, the screen discard determination section may 



determine that the currently displayed screen is not discarded. 
[0016] The screen information includes a display time from when 
a screen is displayed to when the screen goes to a non-displayed 
state. In this case, when it is determined based on the display 
time that the switching target screen display time is shorter than 
a predetermined time, the screen discard determination section 
may determine that the currently displayed screen is not discarded . 
[0017] The screen information includes mask information about 
a screen. In this case, the screen discard determination section 
can use the mask information included in the screen information 
to determine whether or not the currently displayed screen is 
discarded. 

[0018] The display screen management unit may further comprise 
a registration section of registering initial screen information 
saved in the initial screen information saving section via the 
screen control section into the screen information saving section. 
In this case, the registration section notifies the screen control 
section of all initial screen information saved in the initial 
screen information saving section. The screen control section 
saves the initial screen information notified of by the 
registration section as the screen information into the screen 
information saving section. 

[0019] The display screen management unit may further comprises 
a communications section of obtaining application data including 
screen information via an external network, and a screen 
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information extraction section of extracting the screen 
information from the application data obtained by the 
communications section. The registration section notifies the 
screen control section of the screen information extracted by the 
screen information extraction section. The screen control 
section saves the notified screen information into the screen 
information saving section. 

[0020] The present invention is also directed to a display 
screen management method of switching and displaying a plurality 
of screens on a display by screen transition. The display screen 
management method comprises the steps of providing an instruction 
to switch a currently displayed screen in response to an external 
request, controlling a display on the display in accordance with 
the instruction from the instruction step, determining whether 
or not the currently displayed screen is discarded, by comparing 
the currently displayed screen with the indicated switching target 
screen based on previously saved screen information, and discarding 
information about the currently displayed screen when the 
determining step determines that the currently displayed screen 
is discarded. 

[0021] In the step of discarding the information about the 

currently displayed screen, a screen resource for a screen 
determined in the determining step to be discarded, is discarded. 
[0022] In the step of determining whether or not the currently 
displayed screen is discarded, when the whole or a part of the 
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currently displayed screen is displayed simultaneously with the 
switching target screen, it is determined that the currently 
displayed screen is not discarded, and when the currently displayed 
screen is completely hidden by the switching target screen, it 
5 is determined that the currently displayed screen is discarded. 
[0023] The present invention is also directed to a program which 
is executed by a display screen management device of switching 
and displaying a plurality of screens on a display by screen 
transition . The program of the present invention causes the device 

10 to execute the steps of providing an instruction to switch a 
currently displayed screen in response to an external request, 
controlling a display on the display in accordance with the 
instruction from the instruction step, determining whether or not 
the currently displayed screen is discarded, by comparing the 

15 currently displayed screen with the indicated switching target 
screen based on previously saved screen information, and discarding 
information about the currently displayed screen when the 
determining step determines that the currently displayed screen 
is discarded. 

20 

EFFECT OF THE INVENTION 

[0024] According to the display screen management unit of the 
present invention, when a screen is transitioned, the display 
screen management unit compares the screen attributes of a 
25 currently displayed screen with the screen attributes of a 
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switching target screen, and only when the currently displayed 
screen is completely covered with the switching target screen, 
discards a screen resource for the currently displayed screen. 
Thereby, the display screen management unit can reduce a screen 
resource required to switch screens and simultaneously display 
a pre-transition screen and a post-transition screen. 
[0025] In addition, the display screen management unit 
previously saves screen information about all screens into the 
screen information saving section, thereby making it possible to 
reduce overhead for saving the screen information into the screen 
information saving section when a screen switching request is 
issued. In addition, the screen status can be set to be "not 
currently displayed", so that the screen resource for a resident 
screen can continue to be saved. Thereby, the display screen 
management unit can improve the screen display speed when screens 
are switched . 

[0026] In addition, the display screen management unit further 
comprises the communications section and the screen information 
extraction section, thereby making it possible to register screen 
information included in application data received via a network 
into the screen information saving section. Thereby, the display 
screen management unit can also use a screen other than those 
previously saved in the initial screen information saving section, 
as a switching target screen. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] [FIG. 1] FIG. 1 is a block diagram illustrating an 

exemplary configuration of a display screen management unit 10 
according to a first embodiment of the present invention. 

[FIG. 2] FIG. 2 is a diagram illustrating exemplary 
initial screen information saved by an initial screen information 
saving section 101. 

[FIG. 3] FIG. 3 is a diagram illustrating exemplary 
screen information saved in a screen information saving section 
104 . 

[FIG. 4] FIG. 4 is a flowchart illustrating an exemplary 
operation of the display screen management unit 10 of the first 
embodiment of the present invention. 

[FIG. 5] FIG. 5 is a diagram for specifically explaining 
determination of whether or not a screen is discarded. 

[FIG. 6] FIG. 6 is a diagram for specifically explaining 
determination of whether or not a screen is discarded. 

[FIG. 7] FIG. 7 is a diagram for specif ically explaining 
determination of whether or not a screen is discarded. 

[FIG. 8] FIG. 8 is a diagram for specif ically explaining 
determination of whether or not a screen is discarded. 

[FIG. 9] FIG. 9 is a diagram for specif ically explaining 
determination of whether or not a screen is discarded. 

[FIG. 10] FIG. 10 is a diagram illustrating exemplary 
screen information including residence information as a screen 
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attribute . 



[FIG. 11] FIG. 11 is a diagram illustrating exemplary 



screen information including a display time as a screen attribute . 

[FIG. 12] FIG. 12 is a flowchart illustrating an 
exemplary operation of a screen discard determination process. 

[FIG. 13] FIG. 13 is a block diagram illustrating an 
exemplary configuration of a display screen management unit 20 
according to a second embodiment of the present invention. 

■ 

[FIG. 14] FIG. 14 is a diagram illustrating exemplary 
initial screen information which is saved in an initial screen 
information saving section 201. 

[FIG. 15] FIG. 15 is a diagram illustrating exemplary 
screen information saved in a screen information saving section 



204 . 



[FIG. 16] FIG. 16 is a flowchart illustrating an 



exemplary operation of the display screen management unit 20 of 
the second embodiment of the present invention. 

[FIG. 17] FIG. 17 is a block diagram illustrating an 
exemplary configuration of a display screen management unit 30 
according to a third embodiment of the present invention. 

[FIG. 18] FIG. 18 is a flowchart illustrating an 
exemplary operation until the display screen management unit 30 
registers new screen information. 

[FIG. 19] FIG. 19 is a diagram illustrating an exemplary 
screen flow diagram used in a conventional display screen 
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management unit . 



DESCRIPTION OF THE REFERENCE CHARACTERS 
[0028] 10, 20, 30 display screen management unit 
5 11 input section 

101, 201 initial screen information saving section 

102, 202 instruction section 

103, 203, 303 screen control section 

104, 204 screen information saving section 
10 105 screen discard determination section 

106 display section 

107 screen resource saving section 
208, 308 registration section 

301 communications section 
15 302 screen information extraction section 

la currently displayed screen 
lb switching target screen 
lc resultant screen 



20 BEST MODE FOR CARRYING OUT THE INVENTION 

[0029] Hereinafter, embodiments of the present invention will 
be described with reference to the accompanying drawings. 
[0030] (First embodiment) 

FIG. 1 is a block diagram illustrating an exemplary 

25 configuration of a display screen management unit 10 according 



to a first embodiment of the present invention. In FIG. 1, the 
display screen management unit 10 comprises an initial screen 
information saving section 101, an instruction section 102, a 
screen control section 103, a screen information saving section 
104, a screen discard determination section 105, a display section 
106, and a screen resource saving section 107. Note the initial 
screen information saving section 101, the screen information 
saving section 104, and the screen resource saving section 107 
may be integrated into a saving section. The saving section is 
implemented as, for example, a memory device (e.g., a RAM, a ROM, 
etc.) or an external storage device (e.g., a hard disk, etc.). 
[0031] The initial screen information saving section 101 is 
an area for saving initial screen information which prescribes 
initial screen information. The initial screen information 
saving section 101 is assumed to previously save initial screen 
information about all possible screens which can be displayed by 
the display screen management unit 10. FIG. 2 is a diagram 
illustrating exemplary initial screen information saved by the 
initial screen information saving section 101. Referring to FIG. 
2, the initial screen information includes screen attributes 
indicating a size and a coordinate position of a screen, a process 
for generating a screen resource (hereinafter referred to as a 
screen generating process) , and a process for discarding a screen 
resource (hereinafter referred to as a screen discarding process ) . 
Note that, for the screen size and coordinates, a previously 



determined unit (e.g., pixel, inch, etc.) is assumed to be used. 
[0032] The instruction section 102 receives a screen switching 
request from an input section 11. The input section 11 is, for 
example, a keyboard, which is operated by the user. The input 
section 11 may be any application which requests screen switching. 
When the input section 11 is a keyboard, the instruction section 
102 receives a screen switching request which is directly input 
by the user via the keyboard. Note that the input section 11 may 
be provided inside the display screen management unit 10. The 
instruction section 102 notifies the screen control section 103 
of initial screen information about a switching target screen, 
and provides an instruction to switch screens. As used herein, 
the term "screen switching" indicates that a new switching target 
screen is displayed over (closer to the user than) a currently 
displayed screen, due to a screen transition. 

[0033] The screen control section 103 controls various 
operations relating to screen display, such as the screen resource 
generating process, the screen resource discarding process, and 
the like. For example, when receiving an instruction to switch 
screens from the instruction section 102, the screen control 
section 103 saves switching target screen information into the 
screen information saving section 104, and requests the screen 
discard determination section 105 to determine whether or not to 
discard a currently displayed screen. 

[0034] The screen information saving section 104 is an area 



for saving currently displayed screen information and switching 
target screen information. FIG. 3 is a diagram illustrating 
exemplary screen information saved in the screen information saving 
section 104. In FIG. 3, for example, screen information 104a is 
currently displayed screen information, and screen information 
104b is switching target screen information. The screen 
information saved in the screen information saving section 104 
is updated as required when the position and size of a screen are 
changed by a user's operation or the like. 

[0035] The screen discard determination section 105 determines 
whether or not a currently displayed screen is discarded. For 
example, when a currently displayed screen is completely hidden 
behind a switching target screen, the screen discard determination 
section 105 determines that the currently displayed screen is 
discarded . On the other hand, when the whole or a part of a currently 
displayed screen is displayed behind a switching target screen, 
the screen discard determination section 105 determines that the 
currently displayed screen is not discarded. 

[0036] The display section 106 is a display for displaying a 
screen to be displayed which is requested by the screen control 
section 103. Note that the display section 106 may be provided 
outside the display screen management unit 10 . The screen resource 
saving section 107 is an area for saving one or more screen resources . 
In the screen resource saving section 107, a screen resource 
generated in the screen generating process by the screen control 



section 103 is saved. The screen resource saved in the screen 
resource saving section 107 is discarded by the screen control 
section 103 executing the screen discarding process. 
[ 0037 ] FIG . 4 is a flowchart illustrating an exemplary operation 
of the display screen management unit 10 of the first embodiment 
of the present invention. Referring to FIG. 4, the instruction 
section 102 receives a screen switching request from the input 
section 11 (step S101). When receiving the screen switching 
request, the instruction section 102 reads out initial screen 
information about a switching target from the initial screen 
information saving section 101, and notifies the screen control 
section 103 of the read initial screen information. 
[0038] The screen control section 103 saves the initial screen 
information which is notified of by the instruction section 102, 
as switching target screen information, into the screen information 
saving section 104 (step S102) . Next, the screen control section 
103 executes the screen generating process based on the screen 
information saved in the screen information saving section 104 
to generate a switching target screen resource (step S103) . Here, 
the generated screen resource is saved into the screen resource 
saving section 107. 

[0039] The screen control section 103 extracts currently 
displayed screen attributes and switching target screen attributes 
from the screen information saved in the screen information saving 
section 104. Thereafter, the screen discard determination 
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section 105 is notified of the extracted screen attributes, and 
is requested for determination of whether or not the currently 
displayed screen is discarded (step S104). When there are two 
or more currently displayed screens, the screen control section 
103 notifies the screen discard determination section 105 of the 
screen attributes of all the currently displayed screens and the 
screen attributes of switching targets. The screen control 
section 103 may notify the screen discard determination section 
105 of a plurality of screen attributes simultaneously or per pair 
of one currently displayed screen attribute and one switching 
target screen attribute (repeated a number of times corresponding 
to the number of pairs of the screen attributes). 
[0040] The screen discard determination section 105 compares 
a currently displayed screen attribute with a switching target 
screen attribute, depending on the request from the screen control 
section 103, to perform a screen discard determination process 
(step S105) . The screen control section 103 is notified of the 
result of the determination. Note that details of the discard 
determination process will be described below by way of a specific 
example . 

[0041] When it is determined that a currently displayed screen 
is discarded, the screen control section 103 performs the screen 
discarding process with respect to a screen which is determined 
to be discarded. Thereby, the screen control section 103 discards 
a screen resource saved in the screen resource saving section 107 



(steps S106, S107). In addition, screen information about the 
screen which is determined to be discarded is discarded from the 
screen information saving section 104 (step S108) . When it is 
determined that a plurality of screens are discarded, the screen 
control section 103 executes the screen discarding process with 
respect to all the screens . On the other hand, when it is determined 
that a currently displayed screen is not discarded, the screen 
control section 103 does not perform the screen discarding process 

(step S106) . 

[0042] Next, the screen control section 103 uses a screen 
resource saved in the screen resource saving section 107 to cause 
the display section 106 to display a switching target screen (step 
S109) . When there are a plurality of generated screen resources, 
the screen control section 103 notifies the display section 106 
of the order of display of screens. 

[0043] Note that, after the screen control section 103 saves 
the switching target screen information into the screen information 
saving section 104 and until the switching target screen is 
displayed on the display section 106 (i.e., a period from step 
S102 to step S109) , the screen resource generating process (i.e. , 
step S103) may be performed with any timing. For example, the 
screen control section 103 may perform the screen resource 
generating process after the screen discard determination process 
is performed (steps S105, S106) . 

[0044] Next, details of the screen discard determination 



20 

process will be described with reference to FIGS. 5 to 12. FIGS. 
5 to 9 are diagrams for specifically describing determination of 
whether or not a screen is discarded. FIG. 10 is a diagram 
illustrating exemplary screen information including residence 
information as a screen attribute. FIG. 11 is a diagram 
illustrating exemplary screen information including a display time 
as a screen attribute. FIG. 12 is a flowchart illustrating an 
exemplary operation of the screen discard determination process. 
[0045] FIGS. 5 to 9 indicate a currently displayed screen la, 

a switching target screen lb, and a resultant screen lc in which 
the switching target screen lb is overlaid on the currently 
displayed screen la. Although, in FIGS. 5 to 9, for the sake of 
simplicity, only one currently displayed screen la and only one 
the switching target screen lb are indicated, there may be a 
plurality of currently displayed screens la. In such a case, the 
screen discard determination section 105 repeatedly compares a 
currently displayed screen la with a switching target screen lb 
a plurality of times. In FIGS. 5 to 9, dashed line frames in the 
currently displayed screen la and the switching target screen lb, 
and a thick line frame in the resultant screen lc are assumed to 
indicate display areas on a display. The upper left corners of 
the above-described dashed line frame and thick line frame are 
assumed to be positions having an X coordinate of 0 and a Y coordinate 
of 0. 

[0046] In the example of FIG. 5, the currently displayed screen 



la has information about screen attributes li-a. The switching 
target screen lb has information about screen attributes li-b. 
When the currently displayed screen la is transitioned to the 
switching target screen lb, the resultant screen lc is displayed 
on a display. In this example, the currently displayed screen 
la has a size larger than that of the switching target screen lb, 
and therefore, the currently displayed screen la has a portion 
which does not overlap the switching target screen lb. 
Specifically, as illustrated in the resultant screen lc, the 
currently displayed screen la needs to be left after transition, 
and the screen discard determination section 105 determines that 
the currently displayed screen la is not discarded (i.e., NO). 
[0047] In the example of FIG. 6, when the currently displayed 

screen la is transitioned to the switching target screen lb, the 
resultant screen lc is displayed on a display. In this example, 
since the currently displayed screen la has a size smaller than 
that of the switching target screen lb, the currently displayed 
screen la is completely covered with the switching target screen 
lb. Specifically, as illustrated in the resultant screen lc, since 
the currently displayed screen la is no longer required, the screen 
discard determination section 105 determines that the currently 
displayed screen la is discarded (i.e., YES). Thereby, the screen 
control section 103 performs the screen discarding process with 
respect to the currently displayed screen la to release the screen 
resource, thereby making it possible to reduce consumed memory. 
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[0048] In the example of FIG . 7 , when the currently displayed 
screen la is transitioned to the switching target screen lb, the 
resultant screen lc is displayed on a display. In this example, 
the currently displayed screen la and the switching target screen 
5 lb have the same size, but different display positions, so that 
the currently displayed screen la has a portion which does not 
overlap the switching target screen lb. Specifically, as 
illustrated in the resultant screen lc, the currently displayed 
screen la needs to be lef t , so that the screen discard determination 
10 section 105 determines that the currently displayed screen la is 
not discarded (i.e., NO). 

[0049] In the example of FIG. 8, when the currently displayed 
screen la is transitioned to the switching target screen lb, the 
resultant screen lc is displayed on a display. In this example, 

15 the currently displayed screen la and the switching target screen 
lb have separate display positions , so that the currently displayed 
screen 7b does not overlap the switching target screen lb. 
Specifically, as illustrated in the resultant screen lc, the 
currently displayed screen la needs to be left, so that the screen 

20 discard determination section 105 determines that the currently 
displayed screen la is not discarded" (i.e., NO). 
[0050] In the example of FIG. 9, mask information is added to 

the screen attributes of the switching target screen lb. The term 
"mask information" refers to information indicating that a portion 

25 of a screen is caused to be transparent. The screen discard 



determination section 105 needs to determine whether or not the 
currently displayed screen la is covered with the switching target 
screen lb, taking into consideration the portion which is caused 
to be transparent based on the mask information . When the currently 
displayed screen la is transitioned to the switching target screen 
lb, the resultant screen lc is displayed on a display. In this 
example, a portion of the currently displayed screen la is still 
displayed through a masked portion of the switching target screen 
lb. Specifically, as illustrated in the resultant screen lc, the 
currently displayed screen la needs to be left, so that the screen 
discard determination section 105 determines that the currently 
displayed screen la is not discarded (i.e., NO). 
[0051] Note that the display screen management unit 10 may add, 
to the screen attributes, information for determining whether a 
screen is resident or non-resident (hereinafter referred to as 
residence information) (see FIG. 10). The term "resident" refers 
to a state that a screen resource is invariably in the generated 
state. If a screen is resident, the display screen management 
unit 10 does not perform the screen discarding process even when 
the screen has been determined to be discarded. In addition, if 
a screen which has a high frequency of display is set to be resident, 
the display screen management unit 10 does not need to regenerate 
a resident screen which is once generated, thereby making it 
possible to improve screen display speed. 

[0052] In addition, the display screen management unit 10 may 



add, to the screen attributes, information indicating a screen 
display time (see FIG. 11) . The term "screen display time" refers 
to a time from when a switching target screen is displayed to when 
a switching target screen goes to a non-displayed state. When 
the display time is short, a switching target screen is quickly 
discarded. In such a case, it is not efficient that the display 
screen management unit 10 discards a currently displayed screen 
and performs the screen generating process again . Therefore, when 
a display time shorter than a predetermined time is set for a 
switching target screen, the screen discard determination section 

105 determines that a currently displayed screen is not discarded 

i, 

even if the currently displayed screen has been determined to be 
discarded. When the display time of a switching target screen 
is short, the display screen management unit 10 does not perform 
the screen discarding process, thereby making it possible to 
improve the screen display speed. 

[0053] Referring to FIG. 12, the screen discard determination 
section 105 compares currently displayed screen attributes with 
switching target screen attributes (step S1051). The screen 
discard determination section 105 determines whether or not a 
currently displayed screen is completely covered with a switching 
target screen, based on the sizes and the coordinate positions 
included in the screen attributes or the mask information (step 
SI 052 ) . When the currently displayed screen is completely covered 
with the switching target screen, the screen discard determination 



section 105 determines that the currently displayed screen is 
discarded (step S1053) . On the other hand, when the whole or a 
part of the currently displayed screen is displayed simultaneously 
with the switching target screen, the screen discard determination 
section 105 determines that the currently displayed screen is not 
discarded (step S1054). 

[0054] Note that, after step S1052, the screen discard 
determination section 105 may determine whether or not residence 
information issetforthe currently displayed screen (step S 10 52a) , 
or may determine whether or not a display time shorter than a 
predetermined time is set for the switching target screen (step 
S1052b) . When residence information is set for the currently 
displayed screen and/or a display time shorter than a predetermined 
time is set for the switching target screen, the screen discard 
determination section 105 determines that the currently displayed 
screen is not discarded . 

[0055] As described above, when a screen is transitioned, the 
display screen management unit 10 of the first embodiment compares 
the screen attributes of a currently displayed screen with the 

i 

screen attributes of a switching target screen, and only when the 
currently displayed screen is completely covered with the switching 
target screen, discards a screen resource for the currently 
displayed screen. Thereby, the display screen management unit 
10 can reduce a screen resource required to switch screens and 
simultaneously display a pre-transition screen and a 



post-transition screen . 
[0056] (Second embodiment) 

FIG. 13 is a block diagram illustrating an exemplary 
configuration of a display screen management unit 20 according 
to a second embodiment of the present invention. When started 
up, or the like, the display screen management unit 20 of the second 
embodiment previously reads out all initial screen information 
from an initial screen information saving section 201, and 
registers all the initial screen information into a screen 
information saving section 204 . Thereby, when a screen switching 
request is issued, the display screen management unit 20 does not 
need to save switching target screen information into the screen 
information saving section 204, thereby making it possible to 
improve the screen display speed. 

[0057] In FIG. 13, the display screen management unit 20 

comprises the initial screen information saving section 201, an 
instruction section 202, a screen control section 203, the screen 
information saving section 204, a screen discard determination 
section 105, a display section 106, a screen resource saving section 
107, and a registration section 208. In the second embodiment, 
the same components as those of the first embodiment are referenced 
with the same reference numerals and will not be described. 
[0058] The initial screen information saving section 201 is 
an area for saving initial screen information as in the first 
embodiment. FIG. 14 is a diagram illustrating exemplary initial 



screen information which is saved in the initial screen information 
saving section 201. Referring to FIG. 14, a screen identifier 
for identifying each screen is assumed to be further added to the 
initial screen information saved in the initial screen information 
saving section 201. 

[0059] When receiving a request for screen switching from the 
input section 11, the instruction section 202 instructs the screen 
control section 203 to switch screens as in the first embodiment. 
Note that the instruction section 202 does not notify the screen 
control section 203 of the initial screen information stored in 
the initial screen information saving section 201. 
[0060] Although initial screen information which is notified 
of by the instruction section 102 is saved into the screen 
information saving section 104 in the first embodiment, the screen 
control section 203 saves initial screen information which is 
notified of by the registration section 208 into the screen 
information saving section 204 in the second embodiment. 
[0061] The screen information saving section 204 is an area 
for saving all screen information. The screen information saving 
section 204 saves screen information about a screen for which a 
registration request is issued by the registration section 208. 
FIG. 15 is a diagram illustrating exemplary screen information 
saved in the screen information saving section 204. Referring 
to FIG. 15, a screen identifier and a screen status are added to 
the screen information saved in the screen information saving 
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section 204. The screen status includes "currently displayed", 
"not currently displayed", and "not yet generated". 
[ 0062 ] The term "currently displayed" with respect to the screen 
status refers to a state that a screen resource is saved in the 
screen resource saving section 107 and a screen is currently 
displayed. The term "not currently displayed" with respect to 
the screen status refers to a state that a screen is not currently 
displayed, though a screen resource is saved in the screen resource 
saving section 107. The "not currently displayed" screen status 
is used to indicate a resident screen or the like. The term "not 
yet generated" with respect to the screen status refers to a state 
that a screen resource is not saved in the screen resource saving 
section 107, and a screen is not currently displayed on a display. 
When there are a plurality of currently displayed screens, the 
order of display can be added to the screen status. In FIG. 15, 
a number indicated next to the screen status "currently displayed" 
indicates an ordinal level of display. The display section 106 
displays screens in sequence based on the order of display. 
[0063] When the display screen management unit 20 is started 
up, a system is initialized, a predetermined application is started, 
or the like, the registration section 208 reads out all initial 
screen information saved in the initial screen information saving 
section 201 and notifies the screen control section 203 of the 
read screen information. 

[0064] FIG. 16 is a flowchart illustrating an exemplary 



operation of the display screen management unit 20 of the second 
embodiment of the present invention. Note that, in FIG. 16, the 
same operations as that of the first embodiment are referenced 
by the same reference numerals and will not be described. 
[0065] Referring to FIG. 16, when the display screen management 
unit 20 is started up or the like, the registration section 208 
reads out all initial screen information from the initial screen 
information saving section 201, and notifies the screen control 
section 203 of all the initial screen information. The screen 
control section 203 registers all the notified screen information 
into the screen information saving section 204 (step S201) . In 
this case, the screen control section 203 sets the screen status 
(see FIG. 15) of the screen information to be "not yet generated". 
[0066] The instruction section 202 receives a screen switching 
request from the input section 11 as in the first embodiment (step 
S101) . When receiving the screen switching request, the 
instruction section 202 notifies the screen control section 203 
of a screen switching instruction. The screen control section 
203 determines whether or not the screen status of a switching 
target screen saved in the screen information saving section 204 
has been set to be "not yet generated", and only when the screen 
status is "not yet generated", executes the screen generating 
process to generate a switching target screen resource (step S203) . 
[0067] Operations of steps S104 to S107 are similar to those 
of the first embodiment and will not be described. When it is 
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determined that a currently displayed screen is discarded, the 
screen control section 203 executes the screen discarding process 
with respect to the screen which has been determined to be discarded . 
Specifically, the screen control section 203 does not discard the 
screen information saved in the screen information saving section 
204, and updates the screen status into "not yet generated" (step 

5208) . Note that, when a screen determined to be discarded is 
a resident screen, the screen control section 203 sets the screen 
status of the screen determined to be discarded to be "not currently 
displayed'' , and does not discard the screen resource from the screen 
resource saving section 107. 

[0068] Next, the screen control section 203 uses a screen 
resource saved in the screen resource saving section 107 to cause 
the display section 106 to display a switching target screen (step 

5209) . In this case, the screen control section 203 sets the screen 
status of the screen displayed on the display section 106 to be 
"currently displayed". When there are a plurality of generated 
screen resources, the screen control section 203 notifies the 
screen information saving section 204 of the saved order of display 
of screens. 

[0069] As described above, the display screen management unit 
20 of the second embodiment previously saves screen information 
about all screens into the screen information saving section 204, 
thereby making it possible to reduce overhead for saving the screen 
information into the screen information saving section 204 when 



a screen switching request is issued. In addition, the screen 
status can be set to be "not currently displayed", so that the 
screen resource for a resident screen can continue to be saved. 
Thereby, the display screen management unit 20 can improve the 
screen display speed when screens are switched. 
[0070] (Third embodiment) 

FIG. 17 is a block diagram illustrating an exemplary 
configuration of a display screen management unit 30 according 
to a third embodiment of the present invention. The display screen 
management unit 30 of the third embodiment can register screen 
information received via a network as new screen information. In 
FIG. 17, the display screen management unit 30 further comprises 
a communications section 301 and a screen information extraction 
section 302 as compared to the second embodiment. The 
communications section 301 is connected to the network in a wired 
or wireless manner. In the third embodiment, the same components 
as those of the second embodiment are referenced with the same 
reference numerals and will not be described. 

[0071] FIG. 18 is a flowchart illustrating an exemplary 
operation until the display screen management unit 30 registers 
new screen information . Referring to FIG . 18, the communications 
section 301 receives application data including screen information 
via the network (step S301) . The screen information extraction 
section 302 extracts the screen information from the data received 
by the communications section 301 (step S302) . A screen control 



section 303 is notified of the screen information extracted by 
the screen information extraction section 302 via a registration 
section 308. The screen control section 303 registers the screen 
information extracted by the screen information extraction section 
302 into the screen information saving section 204 (step S303) . 
[0072] As described above, the display screen management unit 
30 of the third embodiment further comprises the communications 
section 301 and the screen information extraction section 302, 
thereby making it possible to register screen information included 
in application data received via a network into the screen 
information saving section 204 . Thereby, the display screen 
management unit 30 can also use a screen other than those previously 
saved in the initial screen information saving section 201, as 
a switching target screen. 

[0073] Note that the process procedures performed by the display 
screen management units described in the first to third embodiments 
may be implemented by predetermined program data being interpreted 
and executed by a CPU, where the program data is stored in a storage 
device (a ROM, a RAM, a hard disk, etc.) and can execute the process 
procedures. In this case, the program data may be introduced via 
a storage medium to the storage device, or may be executed directly 
from the storage medium. Note that the storage medium refers to 
a semiconductor memory (a ROM, a RAM, a flash memory, etc.), a 
magnetic disk memory (a flexible disk, a hard disk, etc . ) , an optical 
disc memory (a CD-ROM, a DVD, a BD, etc.) , a memory card, or the 



33 



like. The storage medium has a concept including communications 
media, such as a telephone line, a transfer path, and the like. 

INDUSTRIAL APPLICABILITY 
5 [0074] The display screen management unit of the present 
invention is suitable for reduction of a screen resource required 
to switch screens, or the like, and is useful particularly for 
apparatuses and systems having low hardware performance, such as 
a mobile telephone, a PDA, and the like. 
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